Native oxide growth on an atomically flat Si(l11) surface formed in pure water was observed by Fourier-Transform Infrared Reflection Absorption Spectroscopy (FT-IR-RAS). The shape of the LO phonon peak of the native oxide grown in pure water is different from that of an oxide layer grown in HNO3 solution independently of oxidation time. The shape and behaviour of the LO phonon peak for the oxide grown in the pure water correspond to that calculated assuming the oxide was insular. This means that the native oxide did not grow layer-by-layer.
Introduction
Determination of the structure and clarification of the growth process of a native oxide are very important to understand the mechanism of oxidation and to develop new semiconductor process technologies. Through (LO phonon) and another at about 1080cm-l was assigned to TO phonon polariton (TO phonon). The TO phonon peak was detected at the usual wave numbers. However, the LO phonon peak shifted from about 1l10cm-1 to 1l70cm-l at 32}min to 860min. After 860min oxidation, rhe position of the LO phonon peak was constanr. Fig. 3 is the IR-RAS spectra of a native oxide of a Si(l11) surface grown in a HNO3 solution. The shape of this spectra was very similar to that of thermally grown oxide films ( Fig. ) and the area of peaks in this specrra was almost the same as that of the 19165min oxidation spectra in Fig.2. (The peak are is proportional to the number of resonance oscillators even in the RAS spectra when the oxide thickness is very thin.) However, the shape of the spectra and the position of the LO phonon peak in Fig. 3 was different from that in Fig.2 e".,,= 1 + { ( 1 -fl(err,-I )+f(en-1 )e } /{ ( 1 -f)+f g } (2) "f" is the volume fraction of the insular oxide in the matrix.
In the actual calculation, ep was calculated from the Drude modela). The we used oscillator mode numbers of quartz glass as those of the native oxides). This was because, we assumed that ep was isotropic. Though TO phonon peak in the IR-RAS spectra calculated from Drude model using the oscillator numbers of the quartz glass is much higher than that of the real measured spectra, LO phonon peak in Drude model spectra is almost the same as that in the measured spectra (Fig. 4) . Thus Drude model is enough to examine the shape of LO phonon peak. The IR-RAS spectra was calculated using Fresnel formula6). Fig. 5 shows the results of calculation. In Fig. 5 
